Objective: This study aimed at examining the impact of different types of physicians' communication styles on people's subsequent evaluation of physician attributes as well as on their information processing, attitude and decision making. Results: In the PCC condition, participants perceived the physician to be more empathetic and more competent than in the DCC condition. In the DCC condition, participants showed less attitude change compared to the other conditions. In the PCC-N condition, the physician was perceived as more empathetic and more socially competent than in the other conditions. However, participants acquired less knowledge in the PCC-N condition.
described in a clear and consistent way in the literature. It is discussed as a quite fuzzy 16 and complex concept. Recently, Scholl et al. 17 have developed an integrative model of patient-centredness that proposes 15 distinct but inter-related dimensions, such as the communication between doctor and patient, a biopsychosocial perspective, patient involvement and emotional support. PCC can be characterized by an open, non-directive conversation where the patients play an active role and where the physician takes their psychological situation and their social environment into account. 18 Key features of PCC are openness towards the patients, usage of intelligible language, inclusion of patients and consideration of patients' feelings. 19, 20 So, whereas in DCC physicians tend to ask closed questions and focus on the disease and on physical symptoms, in PCC they ask open questions and examine both the disease and how it is experienced by the patients. 21 Physicians in PCC aim at actively including the patient in the conversation and taking psycho-social aspects into account.
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Moreover, those physicians try to minimize medical jargon and check patients' understanding. Physicians in PCC consider their patients' expectations, integrate patients into the planning of their medical treatment and avoid interrupting them. 21 In addition, patient-centred physicians listen to patients' objections and concerns, encourage patients to participate in decision making and aim to achieve mutual agreement. 13 Previous studies have found that PCC has various positive effects on patients, such as greater trust. 22 In particular, PCC has a positive impact on patient satisfaction 23 . A recent study also found that physicians with high PCC scores were rated as more competent and more trustworthy. 8 What previous research has hardly considered, however, is the impact of physicians' communication style on patients' acquisition of relevant medical knowledge in a consultation.
| Patient-centred communication with needorientation
A PCC-N style largely features the same characteristics as PCC, but, in addition, pays extra attention to patients' particular needs and therefore could be even more suitable for meeting patients' expectations than "traditional" PCC. 2, 11, 12, 24 Physicians with a PCC-N style aim at recognizing and naming the particular needs of their patients in a given situation and at being particularly empathetic. Expressing and specifying a patient's needs allow for mutual understanding between doctor and patient of what is relevant and important for this patient in a medical consultation.
In PCC-N physicians require the skill of detecting the needs, attitudes, values and intentions of their patients in a consultation situation.
They empathize with those needs and articulate them. 25 Recognizing patients' needs is important for physicians because this allows them to adapt their communication to individual demands. 26 Recognizing those needs is also important in enabling physicians to take the needs of a patient into consideration when recommending an intervention.
When health-related information meets patients' needs, they tend to attribute more importance to this information. 27 In addition, patients are influenced in their attitudes towards the particular medical procedures 28 and are more willing to participate in prevention activities 29 when medical information meets their needs. The individual needs that patients bring with them also have an impact on how they process medical information. 27 Accordingly, PCC-N and empathetic communication is occasionally already applied in various everyday health-care situations and in medical education. 25, 30 However, in previous empirical studies, PCC and PCC-N have hardly been examined separately, and so it is largely unclear whether particular effects are the consequence of a PCC style (in contrast to DCC), or if they result indeed from explicitly addressing patients' and advice seekers' needs. In the study presented here, we aimed to examine the impact of physicians' communication style (DCC vs PCC vs PCC-N) on various aspects of a patient's resulting evaluation of physicians, information processing and decision making. In particular, the study aimed at analysing the impact of the communication style in a medical consultation about contraception with a frameless copper IUD on participants' evaluation of a physician's empathy, social competence and professional competence, as well as the impact on participants' knowledge acquisition, attitude change and decision modification.
| Hypotheses
Against the background of the considerations outlined so far, we assumed that a physician with a PCC style would be perceived to be more empathetic and more (socially and professionally) competent than a physician with a DCC style. We also assumed that PCC compared to DCC would result in the patient's acquiring more knowledge about the subject of the consultation. As patients tend to attribute more relevance to information when it is customized to their personal requirements, 31, 32 we assumed that compared to DCC, PCC would result in a more positive attitude towards contraception with a frameless copper IUD when the physician also showed a positive attitude towards this method. Finally, we assumed that with PCC people would be more willing to make a decision in favour of a frameless copper IUD than with DCC. In addition, we took the overall positive picture of need-orientation in medical consultations into account and, accordingly, assumed that PCC-N would have even stronger effects on all of these outcome variables than PCC.
In sum, we stated the following hypotheses: 
| Study design and participants
This study was designed as a three-arm randomized controlled trial comparing the impact of DCC, PCC and PCC-N communication styles.
The participants were recruited via e-mail from the participant database of the Leibniz-Institut fuer Wissensmedien in Tuebingen, Germany. To recruit participants, we used the Online Recruitment System for Economic Experiments (ORSEE). 33 Eligibility criteria were the following: female, aged 18-30 years, very good knowledge of the German language. All participants who registered for the study met these inclusion criteria. Because the study was conducted in the laboratory, all participants lived in Tuebingen or its surroundings.
The intended sample size was determined by power analyses for ANOVAs with α=.05, an intended power of 90% and a large effect size of f=0. 42 . This ex ante power analysis was undertaken to ensure a sufficiently large sample of participants for testing the hypotheses.
Accordingly, 80 female participants were recruited for this experiment. Participation took about 1 hour and was compensated with eight Euros. Twenty-seven participants were randomly assigned to the DCC, 27 to the PCC and 26 to the PCC-N conditions through a computer-generated randomization procedure. The investigators did not know which participants were allocated to the particular conditions, and the participants were not aware of the existence of the other conditions.
| Procedure
To eliminate the influence of anxiety on the evaluation of communication style, 18 we decided to use contraception as a subject matter as this topic is neither particularly threatening nor distressing. In addition, the importance of informed decision making is particularly emphasized in this area, 34 so that providing balanced information is key. In a first step, we conducted a pre-study with 30 female participants (age range: 19-24 years, M=21.97, SD=1.77) to test our scales and to identify needs that are particularly important in such a consultation situation.
Initially, the participants in the main study were informed that they would participate in a study on the perception of information about contraception with a frameless copper IUD. All participants gave written informed consent. Then they filled in three pre-test questionnaires, one regarding their knowledge about contraception with a frameless copper IUD, one regarding their attitude towards this device and one regarding their decision whether to use a frameless copper IUD in the near future. Subsequently, they were instructed to put themselves in the patient's place in a consultation about contraception with a frameless copper IUD. The participants were told that this patient had heard about the frameless copper IUD from a friend and wanted to be informed about this method by her gynaecologist.
The patient had no concrete plans so far whether or not she wanted to use this contraception method herself. The participants were then asked to rate the importance of four different needs that were found in the pre-study (see below) to be relevant in such a consultation. Next they watched a video presenting such a consultation with a gynaecologist. In a between-group design, the participants were randomly assigned to one of three experimental conditions: they watched one of the three videos that showed a consultation with a gynaecologist who used either a DCC, PCC or PCC-N style (see material section for details).
After watching the videos, participants filled in a post-test questionnaire that contained manipulation check measures and also asked for the perceived empathy of the gynaecologist as well as her social competence and professional competence. In addition, this questionnaire asked once again for participants' knowledge, attitude and decision. Finally, we captured demographic data and debriefed the participants.
| Material
To test the particular effects of different communication styles on the outcome variables, we decided to use video vignettes. This is an approved and valid method to investigate communication in medical consultations. 26, [35] [36] [37] We scripted and filmed three videos. All of the videos showed a female patient in her mid-twenties (played in every video by the same actress) who was seeking advice from a female gynaecologist (in her forties; played in all of the videos by the same actress) regarding contraception with a frameless copper IUD. In every video, the conversation was filmed as an over-the-shoulder shot from the patient's perspective to help the participants imagine themselves in her place. 38 One video showed a consultation with a gynaecologist who used a DCC style; another video a gynaecologist with a PCC style; and a third video a gynaecologist with a PCC-N style. All of the videos included the identical factual, evidence-based information on the frameless copper IUD contraception method. [5] [6] [7] 39 In the PCC and in the PCC-N video (in contrast to the DCC condition), the gynaecologist did not interrupt the patient, avoided medical jargon, took the patient's private circumstances into consideration, asked open questions and asked the patient for concerns. In the PCC-N condition, in addition, the physician asked actively after the patient's feelings and needs and aimed at recognizing and explicitly naming those needs.
All of the videos consisted of six scenes including the reception of the patient (scene 1) and the goodbye (scene 6), both of which were identical in every video. In each of the other four scenes, the patient expressed one specific need each. These four needs had been identified in the pre-study as being particularly important in such a consultation situation: (i) clarity, (ii) the reliability of the contraception method, (iii) the patient's well-being and (iv) the option for a future pregnancy.
When those issues came up (eg reliability), the gynaecologist in the DCC condition reacted by only providing scientific information (eg "… the pearl index of the frameless copper IUD is even lower than that of the contraceptive pill"). In the PCC condition, she directly addressed the patient's feelings and then provided the same scientific information without medical jargon (eg "… you don't have be concerned … the frameless copper IUD is even safer than the contraceptive pill"). In the PCC-N condition, the gynaecologist first explicitly named the patient's need, waited for the patient to confirm this and only then provided the same scientific information (eg "If I understand you correctly … it is very important for you that you can be sure about the reliability of the contraception method. [Waits for the patient to confirm.] So if it is about reliability … the frameless copper IUD is even safer than the contraceptive pill"). As a consequence of this explicit need-orientation, the PCC-N video was the longest in duration, followed by the PCC and the DCC video. Nevertheless, all of the videos included the identical factual information.
| Measures
We measured how important the participants considered the four needs mentioned above (clarity, reliability, well-being and future 1=maximum knowledge acquisition).
We measured participants' attitude change by capturing their attitude towards contraception with a frameless copper IUD before and 
| Ethical considerations
This research was performed in accordance with the Declaration of Helsinki and had full approval by the ethics committee of the LeibnizInstitut fuer Wissensmedien (approval number: LEK2014/065).
All participants participated voluntarily and gave written informed consent.
| RESULTS

| Participants
Eighty female participants were recruited for this experiment (age range: 18-29 years, M=21.86, SD=2.20; 67 university students; 13 graduates). Three participants had to be excluded from the analysis because one participant knew one of the actresses in the videos personally, one specified that she was already using the frameless copper IUD as a contraception method and one indicated that all four needs were completely unimportant for her. All the following results refer to analyses of the remaining 77 participants, with 25 in the DCC, 26 in the PCC and 26 participants in the PCC-N conditions.
| Measurements
All scales demonstrated acceptable or good internal consistencies: α=.73; decision (post): α=.65.
As expected, and consistent with the pre-test, the participants assigned high levels of importance to the four needs that were brought up by the patient in the videos. We found that our experimental manipulations were successful: the DCC scale differed among the experimental conditions, 
| Hypothesis testing
To test the hypotheses, we compared the mean differences among the three experimental conditions regarding the outcome variables using ANCOVAs with age as a covariate. For those outcome variables that yielded significant main effects, we provide post hoc tests with Bonferroni corrections to consider pairwise differences between the conditions. The means and standard deviations are shown in Table 1 .
In H1, we had assumed that empathy would differ among the three conditions, which was supported by the data, Regarding social competence the data largely supported H2, In H3, we had assumed that professional competence would differ among the three conditions. We found a main effect for communication style, F 2,74 =16.58, P<.001, η 2 =.31. In particular, we found that participants considered the gynaecologist with the DCC style to be less competent than in the other conditions, both P's <.001, whereas there was no difference between the PCC and the PCC-N conditions,
P=1.000.
The assumption of H4 was that knowledge acquisition would differ among the three conditions. We found indeed a main effect, In H6, we had assumed that there would be a difference among the three conditions in decision modification. Even though the descriptive data seem to suggest higher scores in the PCC-N condition (see 
| DISCUSSION AND CONCLUSION
| Discussion
This study examined the impact of physicians' communications styles on how patients subsequently evaluated various attributes of the physicians and how they processed information. We found that DCC, PCC and PCC-N styles elicited differential effects. The presented study contributed especially to an understanding of the particular effects of explicitly addressing patients' needs. To our knowledge, this is the first study that has systematically investigated this factor in an experimental design. On the whole, it is apparent that participants evaluated the DCC style rather negatively. They perceived the gynaecologist with the DCC style to be the least empathetic and the least socially and professionally competent. We also found the least attitude change towards the recommended contraception method in the DCC condition. A patient-centred approach to transmitting medical information seemed to be more convincing for laypeople.
Regarding the acquisition of knowledge, a PCC-N style was the least appropriate in this study. One reason for this finding could be that many cognitive resources of the participants were occupied with the highly empathetic (and potentially less familiar) communication style. Regarding the evaluation of the physician (empathy, social and professional competence), the PCC-N condition was superior to both the PCC and the DCC conditions, thereby extending previous findings.
Overall, the results should be handled with caution and cannot be generalized to a wide population. We tested our hypothesis with university students and graduates. Previous research has shown patients with a high level of education prefer a PCC style. 
| Conclusion
It follows from the results of this study that it seems appropriate to address patients' needs in a medical consultation if the main goal is to build a good relationship and to establish trust. If the main goal of the consultation is to provide factual information, it might be more effective to use a "traditional" PCC style. Therefore, to use the ideal communication style in a consultation setting, physicians need to be aware of the main goal of the consultation as well as of the needs and feelings of the patient. Nevertheless, as this study was based on video vignettes and is also the first study to investigate explicitly the impact of addressing patients' needs, it is important to note that-without further studies-the results should be transferred to other contexts only very cautiously.
| Practice implications
In a medical consultation situation, it is not only important what factual information is communicated but also the manner in which this is performed. 2, 42 We found that especially a need-orientation in PCC can improve the patient's evaluation of the physician, and this response could be important in establishing a trustful relationship between patient and physician. To meet a patient's needs, it is important to read between the lines of what a patient is saying, and to learn how to address individual needs. It is also essential that physicians be aware of the main objective of a consultation. They need to adapt their communication style to the situation in accordance with their goals.
